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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element with high display quality and of which a 
display pattern is not seen at the time when no 
electroluminescence is emitted and a necessary pattern can be 
seen only at the time when electroluminescent is emitted. 
SOLUTION: This electroluminescent element is provided with a light 
transmissive substrate 1, a light transmissive anode 2, an 
electron/hole injection layer and/or an electron injection layer 4, an 
electroluminescent layer of an organic substance, and a cathode 5 
and a prescribed region of the element emits light by having 
electricity applied between the anode 2 and the cathode 5. In this 
case, the electronic injection layer 4 or the electron hole injection 
layer is formed into a pattern, corresponding to a prescribed region. 
Moreover, in the case that the element is provided with a light 
transmissive substrate 1, a light transmissive anode 2, an 
electron/hole inflow suppressing layer and/or an electron inflow 
suppressing layer, an electroluminescent layer of an organic substance, and a cathode 5 and is so 
constituted as to emit light only from a prescribed region by applying electric current between the anode 2 
and the cathode 5, the electron/hole inflow suppressing layer or the electron inflow suppressing layer is 
formed into a pattern, corresponding to a prescribed region and electroluminescence of the region 
corresponding to the pattern is suppressed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the organic electroluminescence element which the aforementioned electron-injection layer 
has a pattern corresponding to the aforementioned predetermined field in between the aforementioned 
luminous layer and the aforementioned cathode in the organic electroluminescence element to which a 
predetermined field emits light, and is characterized by to be carried out laminating formation by having the 
luminous layer and the electron-injection layer which consist of an organic substance by which a laminating 
is carried out between the substrate which has a translucency, the anode plate which has a translucency, 
cathode, the aforementioned anode plate, and the aforementioned cathode, and passing current between 
the aforementioned anode plate and the aforementioned 

[Claim 2] By having the luminous layer which consists of an organic substance by which a laminating is 
carried out between the substrate which has a translucency, the anode plate which has a translucency, 
cathode, the aforementioned anode plate, and the aforementioned cathode, and passing current between 
the aforementioned anode plate and the aforementioned cathode In the organic electroluminescence 
element to which a predetermined field emits light, it sets between the aforementioned luminous layer and 
the aforementioned cathode. The organic electroluminescence element characterized by suppressing 
luminescence of the field corresponding to the aforementioned predetermined pattern by carrying out 
laminating formation of the electron flow close suppression layer which has a predetermined pattern. 
[Claim 3] It is the organic electroluminescence element which the aforementioned hole-injection layer has 
a pattern corresponding to the aforementioned predetermined field in between the aforementioned anode 
plate and the aforementioned luminous layers in the organic electroluminescence element to which a 
predetermined field emits light, and is characterized by to be carried out laminating formation by having the 
luminous layer which consists of a hole-injection layer by which a laminating is carried out between the 
substrate which has a translucency, the anode plate which has a translucency, cathode, the 
aforementioned anode plate, and the aforementioned cathode, and an organic substance, and passing 
current between the aforementioned anode plate and the 

[Claim 4] By having the luminous layer which consists of an organic substance by which a laminating is 
carried out between the substrate which has a translucency, the anode plate which has a translucency, 
cathode, the aforementioned anode plate, and the aforementioned cathode, and passing current between 
the aforementioned anode plate and the aforementioned cathode In the organic electroluminescence 
element to which a predetermined field emits light it sets between the aforementioned luminous layer and 
the aforementioned anode plate. The organic electroluminescence element characterized by suppressing 
luminescence of the field corresponding to the aforementioned predetermined pattern by carrying out 
laminating formation of the electron hole inflow suppression layer which has a predetermined pattern. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[0001] 

[0002] 

[Industrial Application] this invention relates to the organic electroluminescence element which is a display 

device which used an organic luminescent material. 

[0003] 

[0002] 

[0004] 

[Description of the Prior Art] Conventionally, there was a thing as shown in drawing 1 1 by making a 
predetermined pattern into the display device which indicates by luminescence using an organic 
electroluminescence element (henceforth an organic EL element). Drawing 1 1 is drawing showing the 
structure of the conventional organic EL element (a) shows outline cross-section structural drawing of an 
organic EL element and (b) shows an example of the anode plate (ITO) formed by the predetermined 
pattern on the substrate of an organic EL element 
[0005] 

[0003] An organic EL element is formed by the pattern as shows the anode plate (ITO) 102 of a 

translucency on the substrate 101 which has translucencies, such as glass, at drawing 1 1 (b), as shown in 

drawing (a). By carrying out the laminating of the organic luminescent-material layer 103 and the cathode 

104 one by one, and furthermore, impressing predetermined voltage between an anode plate (ITO) 102 and 

cathode 104 on it The forward current was passed in the organic luminescent-material layer 103, and 

passed the forward current into the portion pinched by the anode plate (ITO) 102 and cathode 104 of the 

organic luminescent-material layer 1 03, it was made to emit light in the pattern configuration corresponding 

to an anode plate (ITO) 102, and it was displaying on it. 

[0006] 

[0004] 

[0007] 

[Problem(s) to be Solved by the Invention] However, since the edge of the pattern of an anode plate can 
be seen through a substrate in the conventional organic EL element which the anode plate and the 
substrate did not have same reflection factor, permeability, or refractive index of light since material 
differed, therefore they described previously when not impressing voltage among two poles, even if it does 
not make light emit a display pattern will be checked by looking on a display panel. 
[0008] 

[0005] Moreover, also in an organic EL element on which carry out matrix arrangement using an organic 
luminescent-material layer as a minute pixel, a part of these pixels are made to emit light if needed, and 
various patterns are displayed, all pixels will be checked by looking at the time of un-emitting light and the 
pixel which does not emit light with the pixel which emits light at the time of luminescence will also be 
checked by looking. Moreover, when the permeability of a translucency substrate was reduced and the 
pattern and pixel at the time of un-emitting light were masked, display grace was not good as it said that 
the luminous efficiency at the time of luminescence became bad etc. 



[0009] 

[0006] this invention offers the organic high EL element of display grace that it is made in view of an 

above-mentioned trouble, and a display pattern is not checked by looking at the time of unremitting light, 

but a pattern required only at the time of luminescence is checked by looking. 

[0010] 

[0007] 

[0011] 

[Means for Solving the Problem] In the organic electroluminescence element to which a predetermined field 
emits light, it is characterized by for an electron-injection layer having a pattern corresponding to a 
predetermined field, and laminating formation being carried out in between a luminous layer and cathode, by 
equipping invention according to claim 1 with the luminous layer and electron-injection layer which consist 
of an organic substance by which a laminating is carried out between the substrate which has a 
translucency, the anode plate which has a translucency, cathode, an anode plate, and cathode, and passing 
current between an anode plate and cathode. 
[0012] 

[0008] Moreover, by equipping invention according to claim 2 with the luminous layer which consists of an 
organic substance by which a laminating is carried out between the substrate which has a translucency, 
the anode plate which has a translucency, cathode, an anode plate, and cathode, and passing current 
between an anode plate and cathode In the organic electroluminescence element to which a predetermined 
field emits light, it is characterized by suppressing luminescence of the field corresponding to a 
predetermined pattern by carrying out laminating formation of a luminous layer and the electron flow close 
suppression layer which has a predetermined pattern between cathode. 
[0013] 

[0009] In the organic electroluminescence element to which a predetermined field emits light, it is 
characterized by for a hole-injection layer having a pattern corresponding to a predetermined field, and a 
laminating being carried out in between an anode plate and luminous layers, by equipping invention 
according to claim 3 with the luminous layer which consists of a hole-injection layer by which a laminating 
is carried out between the substrate which has a translucency, the anode plate which has a translucency, 
cathode, an anode plate, and cathode, and an organic substance, and passing current between an anode 
plate and cathode. 
[0014] 

[0010] Moreover, by equipping invention according to claim 4 with the luminous layer which consists of an 

organic substance by which a laminating is carried out between the substrate which has a translucency, 

the anode plate which has a translucency, cathode, an anode plate, and cathode, and passing current 

between an anode plate and cathode In the organic electroluminescence element to which a predetermined 

field emits light, it is characterized by suppressing luminescence of the field corresponding to a 

predetermined pattern by carrying out laminating formation of a luminous layer and the electron hole inflow 

suppression layer which has a predetermined pattern between anode plates. 

[0015] 

[0011] 

[0016] 

[Function] Since laminating formation was carried out between a luminous layer and cathode, the electron- 
injection layer which has a pattern corresponding to the predetermined field to which an element emits 
light according to invention according to claim 1 since this invention was constituted as mentioned above 
At the time of luminescence of an element, it is distributed corresponding to a predetermined field, and 
corresponding to the pattern which an electron-injection layer has, it can indicate by luminescence, the 
injection efficiency of the electron from cathode to a luminous layer can be checked by looking, and the 
pattern which an electron-injection layer has at the time of un-emitting [ of an element ] light is not 
checked by looking. 
[0017] 



[0012] Since laminating formation was carried out between a luminous layer and cathode, according to 
invention according to claim 2, the electron flow close suppression layer which has a predetermined pattern 
moreover, at the time of luminescence of an element It is distributed so that the injection efficiency of the 
electron from cathode to a luminous layer may fall in the field corresponding to the predetermined pattern 
which an electron flow close suppression layer has. Luminescence of the field corresponding to a 
predetermined pattern is suppressed, a pattern can be checked by looking, and the pattern which an 
electron flow close suppression layer has at the time of un-emitting [ of an element ] light is not checked 
by looking. 
[0018] 

[0013] Since laminating formation was carried out between the luminous layer and the anode plate, 
according to invention according to claim 3, the hole-injection layer which has a pattern corresponding to 
the predetermined field to which an element emits light moreover, at the time of luminescence of an 
element It is distributed corresponding to a predetermined field, and corresponding to the pattern which a 
hole-injection layer has, it can indicate by luminescence, the injection efficiency of the electron hole from 
an anode plate to a luminous layer can be checked by looking, and the pattern which a hole-injection layer 
has at the time of un-emitting [ of an element ] light is not checked by looking. 
[0019] 

[0014] Since laminating formation was carried out between the luminous layer and the anode plate, 
according to invention according to claim 4, the electron hole inflow suppression layer which has a 
predetermined pattern moreover, at the time of luminescence of an element It is distributed so that the 
injection efficiency of the electron hole from an anode plate to a luminous layer may fall in the field 
corresponding to the predetermined pattern which an electron hole inflow suppression layer has. 
Luminescence of the field corresponding to a predetermined pattern is suppressed, a pattern can be 
checked by looking, and the pattern which an electron hole inflow suppression layer has at the time of un- 
emitting [ of an element ] light is not checked by looking. 
[0020] 
[0015] 
[0021] 

[Embodiments of the Invention] Each operation gestalt of this invention is explained below. Drawing 1 is 
drawing showing the main structures of the organic EL element in the 1st operation gestalt of this 
invention. In this drawing, (a) shows the outline cross section of an organic EL element, and (b) shows an 
example of the electron-injection layer by which laminating formation is carried out by the predetermined 
pattern on the organic luminescent-material layer of an organic EL element. As shown in drawing 1 (a), 
laminating formation of the organic EL element is carried out over the whole surface on the substrates 1 , 
such as glass which has a translucency, one by one in the 1st electrode (anode plate) 2 using ITO etc., and 
the organic luminescent-material layer 3 which a luminous layer turns into from layered products, such as 
two or more organic substance by which the laminating was carried out 
[0022] 

[0016] electron hole transporting-bed 3b to which drawing 5 is the cross section having shown a detailed 
example of each class of the organic luminescent-material layer 3 in drawing 1 , and the organic 
luminescent-material layer 3 consists of hole-injection layer 3a and an organic substance on the 1st 
electrode (anode plate) 2, and TPD/Alq3 etc. — the laminating of the 3d of the electronic transporting 
beds which consist of luminous layer 3c which consists of an organic substance, and an organic substance 
is carried out one by one, and they are formed 
[0023] 

[0017] Moreover, as shown in drawing 1 (b), on the organic luminescent-material layer 3 by which the 
laminating was carried out, laminating formation of the electron-injection layer 4 which carried out 
patterning to the configuration corresponding to a predetermined display pattern is carried out. As a 
material used for the electron-injection layer 4, the thin film of 10A of numbers, an aluminum-Li alloy, etc. 
use the high thing of electron-injection efficiency from several angstroms, such as BaO, SrO, and CaO. It is 



desirable to more specifically use the simple substance of the thin film which is several angstroms - 
dozens of A of the simple substance of the oxide of the alkali metal whose work function is insulator about 
3eV or less, and alkaline earth metal, carbide, a boride, and a chloride, or mixture, alkali metal, and alkaline 
earth metal, or an alloy with other metals. 
[0024] 

[0018] Next, on the organic luminescent-material layer 3 containing the electron-injection layer 4, 
laminating formation of the 2nd electrode (cathode) 5 is carried out As a material used for the 2nd 
electrode (cathode) 5, aluminum etc. uses what has electron-injection efficiency lower than the electron- 
injection layer 4, for example. 
[0025] 

[0019] If the organic EL element in the 1st operation gestalt of this invention is formed as mentioned 
above, and is constituted and predetermined voltage is impressed between the 1 st electrode (anode plate) 
2 and the 2nd electrode (cathode) 5, since an electron is efficiently injected into the portion by which 
laminating formation of the electron-injection layer 4 was carried out the organic luminescent-material 
layer 3 will emit light brightly. On the other hand, in any portions other than the portion by which laminating 
formation of the electron-injection layer 4 was carried out since an electron is hardly poured in, light is 
hardly emitted. Consequently, the organic luminescent-material layer 3 indicates by luminescence brightly 
in the configuration corresponding to the patterning configuration of the electron-injection layer 4. 
[0026] 

[0020] In addition, at the time of un-emitting light [ whether the electron-injection layer 4 is very thin and ] 
Since it has the 2nd electrode (cathode) 5 and the metallic luster approximated mostly, or the configuration 
which the electron-injection layer 4 has It is not checked by looking as contrasted with the 2nd electrode 
(cathode) 5, but an exterior, the electron-injection layer 4, and the 2nd electrode (cathode) 5 are checked 
by looking as a mirror of one sheet through a substrate 1, the 1st electrode (anode plate) 2, and the 
organic luminescent-material layer 3. 
[0027] 

[0021] The voltage-brightness property of the organic EL element which used BaO for the electron- 
injection layer as an example, and was formed in drawing 2 is shown. In this drawing, it is the voltage- 
brightness property of an element in case, as for 6, 0, i.e., an electron-injection layer, is not formed for the 
thickness of BaO, 7 is the voltage-brightness property of an element in case the thickness of BaO is 15A, 
and 8 is the voltage-brightness property of an element in case the thickness of BaO is 5A. 
[0028] 

[0022] As shown in this drawing, when applied voltage is 6V t the thickness of BaO the brightness of an 
element in case 0, i.e., an electron-injection layer, is not formed 3 cd/m2 it is — brightness in case the 
thickness of BaO is 5A to a thing 110 cd/m2 it is — brightness in case the thickness of BaO is 15A — 30 
cd/m2 it is — brightness in case the thickness of BaO is 40A — almost — 0 cd/m2 It will become near. 
[0029] 

[0023] Therefore, if about 20A or less of thickness of BaO becomes, since the brightness contrast of a 
luminescence display of the organic luminescent-material layer 3 by the existence of an electron-injection 
layer (BaO) becomes about 10 to 1 or more, it becomes sufficient thing for a display and it can form the 
organic EL element in the 1st operation gestalt of this invention. 
[0030] 

[0024] Next, the 2nd operation gestalt of this invention is described. Drawing 3 is drawing showing the main 
structures of the organic EL element in the 2nd operation gestalt of this invention. In this drawing, (a) 
shows the outline cross section of an organic EL element and (b) shows an example of the electron flow 
close suppression layer by which laminating formation is carried out by the predetermined pattern on the 
organic luminescent-material layer of an organic EL element, the 1st electrode (anode plate) 10 to which 
ITO etc. was used for the organic EL element on the substrates 9, such as glass which has a translucency, 
as shown in drawing 3 (a), and TPD/Alq3 from — laminating formation of the becoming organic 
luminescent-material layer 1 1 is carried out over the whole surface one by one 



[0031] 

[0025] Drawing 6 is the cross section having shown a detailed example of the organic luminescent-material 
layer 1 1 in drawing 3 , on the 1st electrode (anode plate) 10, the laminating of the 1 1d of the electronic 
transporting beds which consist of hole-injection layer 1 1a, electron hole transporting-bed 11b which 
consists of an organic substance, luminous layer 11c which consists of an organic substance, and an 
organic substance is carried out one by one, and the organic luminescent-material layer 1 1 is formed. 
[0032] Moreover, on the organic luminescent-material layer 1 1 by which the laminating was carried out, 
laminating formation of the electron-injection layer 1 7 is carried out over the whole surface. 
[0033] 

[0026] Moreover, as shown in drawing 3 (b), on the electron-injection layer 17 by which the laminating was 
carried out, the configuration corresponding to a predetermined display pattern is carried out mold 
omission, and laminating formation of the electron flow close suppression layer 12 which carried out 
patterning formation is carried out The oxide which consists of dozens of A thin films, such as Si02, a 
thing which bars pouring of electrons, such as aluminum, low material of electron-injection efficiency, etc. 
as a material used for the electron flow close suppression layer 12, a boride, and a chloride are used. 
[0034] 

[0027] Moreover, when a work function uses material about 3eV or less which has a low value 
comparatively It is made about 40-1 00A thickness. The other material (a work function is about 3.6eV), for 
example, MgO, When using Ti02 (a work function is about 3.9eV), SiC (a work function is about 4.5eV), VC 
(a work function is about 3.9eV), NbC (a work function is about 4.1 eV), etc. A suitable electron flow close 
suppression layer can be formed by making it about 10-100A thickness. 
[0035] 

[0028] Moreover, on the electron-injection layer 1 7 containing the electron flow close suppression layer 1 2, 
laminating formation of the 2nd electrode (cathode) 13 is carried out. As a material used for the 2nd 
electrode (cathode) 13, the laminating of aluminum-Li and BaO/aluminum etc. uses the high thing of 
electron-injection efficiency, for example. 
[0036] 

[0029] If the organic EL element in the 2nd operation gestalt of this invention is formed as mentioned 
above, and is constituted and predetermined voltage is impressed between the 1st electrode (anode plate) 
10 and the 2nd electrode (cathode) 13, since an electron is hardly injected into the portion by which the 
organic luminescent-material layer 1 1 was covered by the field to which laminating formation of the 
electron flow close suppression layer 12 was carried out, luminous layer 11c of the portion will hardly emit 
light. An electron is poured in and the portion of luminous layer 11c by which the field by which laminating 
formation was carried out is not covered with the electron flow close suppression layer 1 2 on the other 
hand emits light brightly. Consequently, the organic luminescent-material layer 1 1 indicates by 
luminescence brightly in the configuration corresponding to the mold omission patterning configuration of 
the electron flow close suppression layer 1 2. 
[0037] 

[0030] In addition, [ whether the electron flow close suppression layer 1 2 is very thin and ] Since it has the 
2nd electrode (cathode) 13 and the metallic luster approximated mostly, or at the time of un-emitting light 
The configuration which the electron flow close suppression layer 12 has is not checked by looking as 
contrasted with the 2nd electrode (cathode) 13, but an exterior, the electron flow close suppression layer 
12. and the 2nd electrode (cathode) 13 are checked by looking as a mirror of one sheet through a 
substrate 9, the 1 st electrode (anode plate) 1 0, and the organic luminescent-material layer 1 1 . 
[0038] 

[0031] To drawing 4 , it is Si02 as an example. And the voltage-brightness property of the organic EL 
element which used BaO for the electron flow close suppression layer, and was formed is shown. In this 
drawing, 14 is the voltage-brightness property of an element in case electron flow close suppression layer 
thickness is 0, and 15 is the electron flow close suppression layer 12 Si02 of 10A thickness It is the 
voltage-brightness property of the element at the time of forming, and 1 6 shows the voltage-brightness 



property of the element at the time of forming the electron flow close suppression layer 12 by BaO of 40A 
thickness, respectively, brightness as shown in this drawing, when applied voltage is 6V, in case the 
electron flow close suppression layer is not formed — 100 cd/m2 it is — a thing — receiving — Si02 The 
brightness of the organic luminescent-material layer 11 of the element in which the electron flow close 
suppression layer 12 carried out laminating formation by BaO is almost set to 0. 
[0039] 

[0032] As mentioned above, it becomes the organic EL element which is not in the former that can press 
down remains luminescence of an element by impressing reverse bias voltage among two poles when 
voltage is not impressed among two poles in the gestalt of above-mentioned [ of this invention ] each 
operation and an organic EL element carries out remains luminescence, and an optical pattern is displayed 
in a mirror brightly [ at the time of the mirror of one sheet, and luminescence ] at the time of un-emitting 
light as for an organic EL element. 
[0040] 

[0033] In the 2nd operation gestalt of this invention in addition, on the 1 st electrode (anode plate) 1 0 Hole- 
injection layer 11a, electron hole transporting-bed 11b which consists of an organic substance, luminous 
layer 11c which consists of an organic substance, Although the laminating of the electron-injection layer 17 
was mostly carried out on the whole surface on the organic luminescent-material layer 1 1 to which the 
laminating of the 1 1 d of the electronic transporting beds which consist of an organic substance was carried 
out one by one, and the laminating of the electron flow close suppression layer 12 which carried out the 
configuration corresponding to a predetermined display pattern mold omission on the electron-injection 
layer 1 7 further, and carried out patterning formation was carried out and being constituted You may form 
the part which forms the electron flow close suppression layer 12 among the arbitrary layers of each class 
by which a laminating is carried out not only to this but to luminous layer 11c between the 2nd electrode 
(cathode) 13. That is, even if it forms between luminous layer 11c and 1 1 d [ of electronic transporting 
beds ] layers, and between layers with 1 1 d of electronic transporting beds, and the electron-injection layer 
17, it is effective similarly, and you may make it form the display pattern to wish by using together further 
the formation part described above. 

[0041] Moreover, you may make it form the display pattern to wish by using together the 1st operation 

gestalt and the 2nd operation gestalt. 

[0042] 

[0034] Moreover, although it was made to distribute the injection efficiency of the electron poured in from 
the 2nd electrode (cathode) in the above operation gestalt according to a luminescence display pattern 
using the electron-injection layer or electron flow close suppression layer formed by the pattern 
corresponding to the luminescence display pattern As shown in the 3rd operation gestalt shown in drawing 
7 , and the 4th operation gestalt shown in drawing 9 You may make it distribute the injection efficiency of 
the electron hole which flows into a luminous layer according to a luminescence display pattern by using 
the hole-injection layer and electron hole inflow suppression layer which were formed by the pattern 
corresponding to the luminescence display pattern instead of using the patternized electron-injection layer 
or electron flow close suppression layer. 
[0043] 

[0035] Drawing 7 is drawing showing the main structures of the organic EL element in the 3rd operation 
gestalt of this invention. In this drawing, (a) shows the outline cross section of an organic EL element, and 
(b) shows an example of the hole-injection layer 18 by which laminating formation is carried out by the 
predetermined pattern on the 1 st electrode (anode plate) of an organic EL element An organic EL element 
forms the hole-injection layer 18 formed by the pattern corresponding to the luminescence display pattern 
on the 1 st electrode (anode plate) 2, as shown in this drawing. Furthermore, electron hole transporting-bed 
3b which consists of an organic substance previously described on the 1st electrode (anode plate) 2 
containing the patternized hole-injection layer 1 8, luminous layer 3c which consists of an organic 
substance, and the organic layer 19 constituted by having 3d of electronic transporting beds which consist 
of an organic substance, One by one, over the whole surface, the laminating of the electron-injection layer 



20 and the 2nd electrode (cathode) 21 is carried out, and they are formed. In addition, the material used for 
the electron-injection layer 20 and the 2nd electrode (cathode) 21 is the same as that of the electron- 
injection layer 4 and the 2nd electrode (cathode) 13 respectively. 
[0044] 

[0036] Therefore, when the injection efficiency of an electron hole increases in the field of luminous layer 
3c in the organic layer 19 corresponding to the field in which the hole-injection layer 18 was formed, it is 
indicated by luminescence by the pattern to wish to have. 

[0045] In addition, as for the hole-injection layer 18, material with high hole-injection efficiency, such as 

several angstroms - dozens of A thin films, such as Pt and CuO, is used. 

[0046] 

[0037] The voltage-brightness property of the organic EL element which used CuO for drawing 8 as a 
hole-injection layer as an example, and was formed in it is shown. In this drawing, it is the voltage- 
brightness property of an element in case, as for 22, 0, i.e., a hole-injection layer, is not formed for the 
thickness of CuO, and 23 is the voltage-brightness property of an element in case the thickness of CuO is 
5A. 

[0047] 

[0038] the brightness of an element as shown in this drawing, when applied voltage is 6V, in case 0, i.e., a 
hole-injection layer, is not formed for the thickness of CuO — 1 3 cd/m2 it is — the brightness of an 
element in case the thickness of CuO is 5A to a thing — 110 cd/m2 Since it becomes and the brightness 
contrast by the existence of CuO becomes about 8 to 1 or more, it becomes sufficient thing for a display. 
[0048] 

[0039] In addition, [ whether the hole-injection layer 18 is very thin and ] Since it has the 2nd electrode 
(cathode) 21 and the metallic luster approximated mostly, or at the time of un-emitting light The pattern 
configuration which the hole-injection layer 1 8 has is not checked by looking as contrasted with the 2nd 
electrode (cathode) 21, but an exterior, the hole-injection layer 18, and the 2nd electrode (cathode) 21 are 
checked by looking as a mirror of one sheet through a substrate 1, the 1st electrode (anode plate) 2, the 
organic layer 1 9, and the electron-injection layer 20. 
[0049] 

[0040] Moreover, drawing 9 is drawing showing the main structures of the organic EL element in the 4th 
operation gestalt of this invention. In this drawing, (a) shows the outline cross section of an organic EL 
element, and (b) shows an example of the hole-injection layer 18 by which laminating formation is carried 
out by the predetermined pattern on the 1st electrode (anode plate) of an organic EL element. As shown in 
this drawing, an organic EL element the electron hole inflow suppression layer 24 formed by the pattern 
corresponding to the luminescence display pattern It forms on the hole-injection layer 27 by which whole 
surface laminating formation was mostly carried out on the 1st electrode (anode plate) 2. Furthermore, on 
the 1st electrode (anode plate) 2 containing the patternized electron hole inflow suppression layer 24 One 
by one, over the whole surface, the laminating of the organic layer 19 constituted by having 3d of 
electronic transporting beds which consist of electron hole transporting-bed 3b which consists of an 
organic substance described previously, luminous layer 3c which consists of an organic substance, and an 
organic substance, and the electron-injection layer 20 and the 2nd electrode (cathode) 21 is carried out, 
and they are formed. 
[0050] 

[0041] In addition, a high material of hole-injection efficiency, such as several angstroms - dozens of A thin 
films, such as Pt and CuO, is used by the hole-injection layer 27 like the hole-injection layer 18 described 
previously. 

[0051] moreover, the electron hole inflow suppression layer 24 — Si02 etc. — what bars pouring of 
electron holes, such as a several angstroms - dozens of A thin film, and Li, BaO, CaO, SrO, and the low 
material of electron hole inflow efficiency are used 
[0052] 

[0042] The voltage-brightness property of the organic EL element which used SrO for drawing 10 as an 



electron hole inflow suppression layer as an example, and was formed in it is shown. In this drawing, it is 
the voltage-brightness property of an element in case, as for 25, 0, i.e., an electron hole inflow suppression 
layer, is not formed for the thickness of SrO, and 26 is the voltage-brightness property of an element in 
case the thickness of SrO is 20A. 
[0053] 

[0043] As shown in this drawing, when applied voltage is 6V, the thickness of SrO the brightness of an 
element in case 0, i.e., an electron hole inflow suppression layer, is not formed cd [ 1 10 ]/m2 it is — the 
brightness of an element in case the thickness of SrO is 20A to a thing — 1 cd/m2 Since it becomes a far 
small value and the brightness contrast by the existence of CuO will become bigger than 100 to 1, it 
becomes sufficient thing for a display. 
[0054] 

[0044] By the above, by drawing 9 by carrying out laminating formation of the electron hole inflow 
suppression layer 24 formed by the pattern corresponding to the luminescence display pattern further on 
the hole-injection layer 27 formed on the 1 st electrode (anode plate) 2 In the field of luminous layer 3c in 
the organic layer 19 corresponding to the field in which the electron hole inflow suppression layer 24 was 
formed, when the injection efficiency of an electron hole falls, as a result a luminescence indication of the 
field of luminous layer 3c of the organic layer 19 corresponding to the field in which the electron hole inflow 
suppression layer 24 is not formed is emphasized and given. 
[0055] 

[0045] Moreover, [ whether the electron hole inflow suppression layer 24 is very thin and ] Since it has the 
2nd electrode (cathode) 21 and the metallic luster approximated mostly, or at the time of un-emitting light 
The pattern configuration which the electron hole inflow suppression layer 24 has is not checked by looking 
as contrasted with the 2nd electrode (cathode) 21, but an exterior, the electron hole inflow suppression 
layer 24, and the 2nd electrode (cathode) 21 are checked by looking as a mirror of one sheet through a 
substrate 1, the 1st electrode (anode plate) 2, the organic layer 19, and the electron-injection layer 20. 
[0056] 

[0046] In addition, in drawing 9 , although the electron hole inflow suppression layer 24 was formed 

between the layers of the hole-injection layer 27 and electron hole transporting-bed 3b, you may form 

among the arbitrary layers of each class by which a laminating is carried out not only to this but to 

luminous layer 3c between the 1 st electrode (anode plate) 2. That is, even if it forms between the layers of 

luminous layer 3c and electron hole transporting-bed 3b, and between the layers of a hole-injection layer 

and the 1st electrode (anode plate 2), it is effective similarly, and you may make it form the display pattern 

to wish by using together further the formation part described above. 

[0057] 

[0047] 

[0058] 

[Effect of the Invention] Since this invention was constituted as mentioned above, since laminating 
formation was carried out between a luminous layer and cathode, according to invention according to claim 
1, the electron-injection layer which has a pattern corresponding to the predetermined field to which an 
element emits light At the time of luminescence of an element the injection efficiency of the electron to a 
luminous layer is distributed from cathode corresponding to a predetermined field. A cathode side is 
uniformly checked by looking through a luminous layer, an electron-injection layer, etc. which consist of a 
substrate, an anode plate, and an organic substance, without being able to indicate by luminescence 
corresponding to the pattern which an electron-injection layer has, being able to check by looking, and 
checking by looking the pattern which an electron-injection layer has at the time of un-emitting [ of an 
element ] light. Therefore, a required configuration is displayed at the time of luminescence, and display 
grace will become high. 
[0059] 

[0048] Since laminating formation was carried out between a luminous layer and cathode, according to 
invention according to claim 2, the electron flow close suppression layer which has a predetermined pattern 



moreover, at the time of luminescence of an element It is distributed so that the injection efficiency of the 
electron from cathode to a luminous layer may fall in the field corresponding to the predetermined pattern 
which an electron flow close suppression layer has. Luminescence of the field corresponding to a 
predetermined pattern is suppressed, can check a pattern by looking, and it sets at the time of un-emitting 
[ of an element ] light. A cathode side is uniformly checked by looking through a luminous layer, an electron 
flow close suppression layer, etc. which consist of a substrate, an anode plate, and an organic substance, 
without checking by looking the pattern which an electron flow close suppression layer has. Therefore, a 
required configuration is displayed at the time of luminescence, and display grace will become high. 
[0060] 

[0049] Since laminating formation was carried out between the luminous layer and the anode plate, 
according to invention according to claim 3, the hole-injection layer which has a pattern corresponding to 
the predetermined field to which an element emits light moreover, at the time of luminescence of an 
element Are distributed corresponding to a predetermined field, corresponding to the pattern which a hole- 
injection layer has, can indicate by luminescence, can check the injection efficiency of the electron hole 
from an anode plate to a luminous layer by looking, and it is set at the time of un-emitting [ of an element ] 
light Without checking by looking the pattern which a hole-injection layer has, through a substrate, an 
anode plate, a hole-injection layer, the luminous layer that consists of an organic substance, a cathode side 
is checked by looking uniformly and becomes what has high display grace. 
[0061] 

[0050] Since laminating formation was carried out between the luminous layer and the anode plate, 
according to invention according to claim 4, the electron hole inflow suppression layer which has a 
predetermined pattern moreover, at the time of luminescence of an element It is distributed so that the 
injection efficiency of the electron hole from an anode plate to a luminous layer may fall in the field 
corresponding to the predetermined pattern which an electron hole inflow suppression layer has. 
Luminescence of the field corresponding to a predetermined pattern is suppressed, can check a pattern by 
looking, and it sets at the time of un-emitting [ of an element ] light. Without checking by looking the 
pattern which an electron hole inflow suppression layer has, through a substrate, an anode plate, an 
electron hole inflow suppression layer, the luminous layer that consists of an organic substance, a cathode 
side is checked by looking uniformly and becomes what has high display grace. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the main structures of the organic EL element in the 1 st operation form 
of this invention. 

[Drawing 2] It is an example of the voltage-brightness' property of the organic EL element in the 1st 
operation form of this invention. 

[Drawing 3] It is drawing showing the main structures of the organic EL element in the 2nd operation form 
of this invention. 

[Drawing 4] It is an example of the voltage-brightness property of the organic EL element in the 2nd 
operation form of this invention. 

[Drawing 5] It is the cross section having shown a detailed example of each class which the organic 
luminescent-material layer of the organic EL element in the 1st operation form of this invention has. 
[Drawing 6] It is the cross section having shown a detailed example of each class which the organic 
luminescent-material layer of the organic EL element in the 2nd operation form of this invention has. 
[Drawing 7] It is drawing showing the main structures of the organic EL element in the 3rd operation form 
of this invention. 

[Drawing 8] It is an example of the voltage-brightness property of the organic EL element in the 3rd 
operation form of this invention. 

fDrawing 9] It is drawing showing the main structures of the organic EL element in the 4th operation form 
of this invention. 

[Drawing 10] It is an example of the voltage-brightness property of the organic EL element in the 4th 
operation form of this invention. 

[Drawing 11] It is drawing showing the structure of the conventional organic EL element. 
[Description of Notations] 

I Substrate 

2 The 1st electrode (anode plate) 

3 Organic luminescent-material layer 

3a .... Hole-injection layer 

3b .... Electron hole transporting bed 

3c .... Luminous layer 

3d .... Electronic transporting bed 

4 Electron-injection layer 

5 The 2nd electrode (cathode) 

6 Voltage-brightness property of an element in case the electron-injection layer is not formed 

7 Voltage-brightness property of an element in case the thickness of BaO is 15A 

8 Voltage-brightness property of an element in case the thickness of BaO is 5A 

9 Substrate 

10 .... The 1st electrode (anode plate) 

I I .... Organic luminescent-material layer 
11a ... Hole-injection layer 

1 1b ... Electron hole transporting bed 



1 1c ... Luminous layer 

1 1d ... Electronic transporting bed 

12 .... Electron flow close suppression layer 

1 3 .... The 2nd electrode (cathode) 

14 .... Voltage-brightness property of an element in case electron flow close suppression layer thickness is 
0 

15 .... It is an electronic inflow suppression layer Si02 of 10A thickness Voltage-brightness property of the 
element at the time of forming 

16 .... Voltage-brightness property of the element at the time of forming an electron flow close suppression 
layer by BaO of 40A thickness 

17 .... Electron-injection layer 

1 8 .... Hole-injection layer 

1 9 .... Organic layer 

20 .... Electron-injection layer 

21 .... The 2nd electrode (cathode) 

22 .... Voltage-brightness property of an element in case hole-injection layer thickness is 0 

23 .... Voltage-brightness property of the element at the time of forming a hole-injection layer by CuO of 
5A thickness 

24 .... Electron hole inflow suppression layer 

25 .... Voltage-brightness property of an element in case electron hole inflow suppression layer thickness is 
0 

26 .... Voltage-brightness property of the element at the time of forming an electron hole inflow 
suppression layer by SrO of 20A thickness 

27 .... Hole-injection layer 



[Translation done.] 



09>H#S#rttf <J P> (12) & §D 4f <A> (1t)4*miHK»W9 

^¥10 - 50481 

<5i»jita' mw,% mum? fi ^*s«Br 

H0 5B 33/22 H0 5B 33/22 



(71)tiHKA UQUMSMti 



(54) *P8U ^ h ^-fe^X** 




10-50481 



[B$&4] »tttt**tsafi, 83W8=**rraB 

& f&ffi* KEBatSW2BSWfciWI*ft*«H*»* 

n;l/5*-fe>X*?£fc^T* 
^CSBWBfcSWHBffionBKfeV^r, Bt£©>**->'£ 

[000 1] 
[000 1] 
[0002] 

[0003] 
[0002] 
[0 00 4] 

«^a^-rsaa*?i:bT, mtf. hi newt* 



2 

a*^tHT?*?)o (a) e*. «EL»©wwafi 

ttjSBfc^'U (b) li, WfflELDS^OSfeJitBfS 
©^dr-^J&RSnSBfli (I TO) OHM*Sbfe 

[000 5] 

[0003] w^elhto, b (a) tc^-f^c 

jtf^XfcHOififettWTSSflil 0 l±fcj8#tt<DB 
BCITO) 10 2*811 (b) E^rJ:3ft'<*- 

mio4$B^miu HW(iTo) io2i:i$a 
i o mfctftfe<DnK.%Giim?z>ctfr&*), ^w&Jt 
tmm i o 3 \Mmm*m.u ^w^mnm i o 3 

PIS (I TO) l0 2fcBSl0 4lC*r?TlH#* 

ft*a^fc0*a*»u »« c i to) io 2 earn; 

[0006] 
[0004] 
[0007] 

[0008] 

[0 0 0 5] Sfc, «««3tttflB*«M«fctTffl 

ftl«6fc«BSnTU3;$o Sfc* B31fitt»«©Bffl 
[0009] 

[0 0 0 6] *»Wtt±j«©BBjiSlli:B#***ifcfe© 
T?fcD> |^^ta^^5f-V«*fflB*nir, 5EJW 
40 EcD&^&^*-ytf^£n*£:^^ a^ftffi© 

[00 10] 
[000 7] 
[00 11] 



t$BH¥ 10-504 81 



3 

[00 12] 

[0 0 0 8] Sfc, M$3g2EKO^»(i, SJWtftW 

tic* mso/^-xcjfist* 

[0013] 

[0009] g^3ee©gH& a#tt«r«s 
& a#tt****»ft rm, iwkiMnitfUK 

[00 14] 

[0 0 10] Sfc, ffi$S4G«0^(^ a«tt*^ 
tZWRs aftttfcWT SM, KffkEMRSlc 

ffi*o»«*fli»w* c fc watt- 5o 

[00 15] 
[00 1 1] 
[00 16] 

EeossBKin^ s»^tf+*JM©«8K*fj& 

t*^*-:/**!* 58Wfcl«©IHI 
fcfci>TStJOT&aLfc©-^ #?©5BWfcH\ BSfr 

[00 17] 

[0 0 12] »«3a2e«0«WKJ:n8f, 



4 

[00 18] 

[0013] tit. n$.m®m<D%wic£tii l f, 

£3OTfcM©HIK::fe^T»JH0lSLfc© 
[00 19] 

[0014] *fe. nra4G«o»wicj:n<f, m£ 

[0020] 
[0015] 
[00 2 1] 

[5£fi©^i©m!i] *«W©««S0eiB(COV^TWT 

tcOTt^o 0 1 tis *$8»©iB i (Dmummfc&tfz 
(b) a, w«EL3m>=&«a^#»ii±K:m3eo^ 

T?fc*o «ELJimk HI (a) tc^tJ:^tc, S 
[0 0 2 2] 

[0 0 16] ^5t±. Hlfcfett**iWBttH«3© 

B3& SIM CRUfi) 2±tC, IEfLaAJg3a, £ 
«BW*»6ftSiEaift3SJH3b, TPD/Alq3&H 
©fflAMfre>ft*B3W3c. SttMlfr&ftStfF 
« ttSSJB3d^ffi9^UB$nTB^n« e 

[00 2 3] 

[00 17] Hi (b) fcaVfiSfc, SJg^n 

tl5o «?&WB4fcfflV^nSTOktm Ba 

*y^X hn-£©BB, A l — L i WPii 
A»*©iW^fc©*ffl^*o «fc«f*Wfcii* ft»Hft 

so ±&&B©ftfb& Km *$<t«u ««:«©*** 



#[3j¥lO-50481 



5 

[00 2 4] 

[0 0 18] «^ttXJB4«W«ffiBWM 
3±tCt4, £21188 CRM) 5#«HBl«nSo £2 

mm mm sKm^n^mtLx^ m«A i 

So 

[002 5] 

[0 0 19] *%ffi<Dm 1 ©£«iMfctett**f«E L 

t , =&a»#trojB 3 tt, m?&xm a &mmz n 
**« 

[0026] 

[0 0 2 0] &*>\ n^XMA (4, # 

Ht(c»v^ Sfctt, £2«S CRM) 5fcS(Tjfiffill/ 

(4, fg2^& cim) 5^wittTSB*n-f. *ra 

±, m?&Xm 4 fe«fcOT 2«® (Affi) 5(4, s« 

i^iis (mm) 2, fflretetm*3*rtu i 

[002 7] 

[0 0 2 1] B2£, — flJfcl/TBaOfcWf&AJBti: 

T«£0, 7(4, BaO©«Atf 1 5*V^*hn-2»© 
J§fc0*?0«ff-IM^Tfc!>, 8 14, BaOOi 

[0028] 

[0 0 2 2] m&frt>t>fr&£5lCs 31ME^6VC0 

Tl^l/^O^OWfitt, 3 c d/m2 -CfcSOfc 
WU BaOOMJftf 5*>yxhn-AOl§£C>$& 
(4, 1 10cd/m 2 T'350, B a OOJBJW 1 
^"X h n-AiDifr&Off St4, 3 0 c d /m 2 t) > 
B a O0JWW4 Q*><?7, hu-A©*£0H«K4, 
Bfc/u£0c d/m 2 teifit^Ofc^So 
[0 0 2 9] 

[0 0 2 3] LfctfoT, BaO©Hff* , *«t*2 0* 
y^XhP-ATO6H m?aX^ (BaO) 



6 

[0030] 

[0 0 2 4] *«MOSS2©*fitm»K:oi^T5S 
<£o 03*4, *»W©S2©*fiKg»KWS : MlE 

(a) 14, =MELi»fl»eraHfc*U Cb) 
14, MEL«?©«K^ttfi)i±lcmffi©/^--> 

WAEL^Ptt, 03 (a) tCKt&vlZ, mt 
tt*#rs«^ftMS«9±lC, I T0ft£ 

OH) 1 Oil, flHAtf, TPD/A 

i q3 frz&z^wmytmmi mkimict>rc 

[003 1] 

[0 0 2 5] 0614, H3(il»«ffl5£3WfiJBl 1 

1 i4, S3 1«S GMD 1 0±£, JE3UB&M 11a, 
o #BMW**5aaiEiLIKaSJB l l b, «MMKif»6« 
ISftJil 1 c, «Hft«3lp6«:S*?liaSHl 1 dtf« 

[0 0 3 2] Sfc, MSftfc£«»fttJttJB 1 1 ±K 
(4, *??£XJil 7^ffiKt>fcoT««gl««nT^ 

So 

[0033] 

[0 0 2 6] tit, 03 (b) fcaVr«fc?(c, mJf£ft 

fcAmwsi 7±ia4, Bf^oa^<^-vt»jw 
» 112 iMM&mtiZo m^rnxmm 1 2 tjai^ 

ft**tt*fcl/C«4, S i 0 2 ^^©St+=i-^^Xhn- 
[0034] 

[0 0 2 7] tits ttmwmttm e vOT<ojt«ttffi 

gO (ftW»]WKl3. 6 e V) , T i O2 (ttTO® 
40 ^3. 9eV), SIC (tt«fK»^4. 5e 
V) , VC (ft»BI»W3. 9eV) , NbC (tt» 
BBft^4. 1 e V) &if£fflV>£i§£t4, 10-10 

W^atXOTJHWlKt * ^ fc T?* 5o 
[00 3 5] 

[0 0 2 8] Sfc, *?8tt>JMaJB 1 2*«yWfaA 
JB1 7±K(4, S2MS (i^) 1 3A^0^n 
So ^2M@ (M) 1 3(Cffl^6natt«fctT(4, 
0HAtf A 1-Li, B a 0/A 1 O^^if, i£X 

50 tmo^^><o^m^o 



ft H8¥ 10-50481 



7 

[0036] 

[0 0 2 9] *^<OS2©£M#ffifcfc#*«E L 

S) i otmzm (M) 1 3Wfc:mj£o«Ji*Win 
tat, #ire#tmJB 1 1 a, i^aotji 1 2# 

tfttx*nrw*<««t*« «»#*m 

[003 7] 

[0 0 3 0] ftfe, VflEAffiM 1 2tt, tfttfc*^ 

ffiR*mt%cw, imytmxz, «m*jpMi 1 2 

£2®& (KM) 1 3fc«ttU«B 

«*v*\ ^m±, a^awflHWii 1 2*>j;tfjg2m® 

(RSW 1 3fcL Sfc9, Slfi (MS) 1 0, m 
[0038] 

[003 1] ^4tC, -01JtLTS i O2 *5<fcT>*BaO 
JEE-}@S!|#14=&^to HHKfel^ 1 4fiWFttAfll 

1 sim^mMmi 2*1 o*yyxhn-A©M 

J?^S 1 02 T^jaLfe«^0*^0«E-WS«PttT 
1 6tt*m*JtffiWBl 2£40t^Xhn- 
2><DJ1IP£>B a 0?fl5j£bfc^©JR^«ffi-W&# 

10 0c d/m2 T&SOlcftU S i O2 

a otm^mxmm 1 2tf«iwfoatfc* ; F©*i 

[00 39] 

[0 0 3 2] JGUOJSfc, *«W©±E«IWO»tt 
fcfci^T, Slfiilfflfctiffi^9Jfti5n«:^*&K:, =^«E 

L*wse«#ts»£W\ «ngic3S5/wrx«E 

[00 4 0] 

[0 0 3 3] fcfc* *^0m2©^W^Cfe^T 

tt, nil ens) 1 o±tc, m&xmi i a, w 
a^^*->t»fi;tsje«*a!t6#uT/^-->^ 



(5) 

8 

J&KLfc«?»Afi*IJH 1 2*«BLT«MlUfc#, H 

^skxwmi 2*^jaEts«B5tttt, cntc^e,t, % 

#JBi 1 c£:lg2«® cm 1 30IBfc:«»*ft5fc 

)BottaojBfflfc:i3t^TBjstTfefiir\ bps, aawB 

1 1 c t«?1ttSIA 1 1 d tOJSM^ HMM 1 l 
dhm?i£AJll 7fc0flHfcfc^T#jiRl/tfcH*»i: 

CfclCfcoT, #at*aav<^->*«J«t*«k5K 

10 [00 4 1] £fc, £10^11^20^1^ 
fffflt*CfcfcJ:oT," ftStSaa^-^fcJBJi&t 

[004 2] 

[0 0 3 4] Sfc, 0±0^»^C^>Tti, mM 
yfcttfo Lit** - * nte*?ft AJB 

*p£-£3<fc5lcLfc^ H7(Ca?t*3 0llfifiJM. E9 
9t^*4©«0Mfc^t*dt> M^-Xttfc: 

[004 3] 

[003 5] B7tt, *«W©»3O«0B»£fe^5 
^«ELiffO±B«l3t*3StH-e*«o HHfcfc^ 
(a) tt, W«EL*FO«»WffiH*^U 
(b) tt, ^ttELiRWnBlW (IH) ±fcffi©D 

fctOT£§o trttELtRm HHfc*t«fc, » 

AMi8«»im ens) 2±(c«jau *6»c, ^ 

^-y{t«nfcjE?UtAB 1 8*#£?m 1 (HIS) 

%iB3d. *«*r»ia*ns«w 1 9t> m^ax 

A2 0, ^2«^ (^) 2 1 £#0afc£ffifcfcfcoT 

H4, S2«s (^) 1 3fcraa-e*H&o 

[004 4] 

[0 0 3 6] Lfctf^T, m&XMlBimti&tltt 

wmzti&**tiiBm 1 9 $nmM 3 c o^tc^^ 

[0 0 4 5] IE?L^AJi 1 8tt, Pt, CuO^ 
50 [0 0 4 6] 



#Bfl¥ 10-50481 



9 

[0 0 3 7] msic, -mtLTCuOZlBL&Xmt 
*rfo EHfcfct^T, 2 2C4, CuOCTOO, EP^ 
#1iT*&0, 2 3tt, CuOOKJStfSa-V^Xhn- 

[0 0 4 7] 

[0 0 3 8] HHfr6b*»*J;5ti:. 91ftrttffi^6VO 
if^tC CuO©W0, BPSIHL&AHtfJBiasn 
Tt^V^fl^OSR^Hiatt, 1 3 c d/m2 T*&£<D 

^Offfiti, 1 lOcd/tn^t^t), CuO«» 
[0 0 4 8] 

[0 0 3 9] JE7L&A11 8fi, #»E*^jb\ 
XH\ £2«S (£&) 2 1 teffififtltfe&JS^* 

*trs(0T\ *«3Wic(i, m?LaASi bw«^ 
%2m® mm) 2 1 tmitK 

M\ WBLk* lETL&AJil 8«J:m62CS (M) 
2 1 & S£ K S8 1 «S (US) 2, 19, fl 

[004 9] 

[0 0 4 0] H9& :&ffl4>£4 0$tt$ABlc 

»^«w«ELS^?©±fi«3i%^'rH-e*s < , rate 

fc^T, (a) tt, «EL*?©»WffiH**U 
(b) li, (Sffi) ±i-RFT^O 

M*-:xTiIl^c£n3IE?L&AJf 1 8<7>-«^b 
fcS>OTfc£ 0 fsttELJRTO, RIHICgVrJ:aK. « 

ATOM 2 4*, £im (US) 2±fcHEI*£©KJB 

mjs*nfciE?LayjH2 7±t»j«u *e>K, 
yit^nrcsBumMmm 2 4 1 mm mm) 

2±tc, ^c^fcW»M^6>^^IE?L^/S3b, 

j»3d, *HAT«i«*ns««jB 1 9 m?&x 
120, 312 «@ am®) 2 1 fc*wfc£snct>fct>T 

[0050] 

[0 0 4 1 ] ftfc, IE7LjiAJg 2 7 ti, ftfc^fciEfl, 

[0 0 5 1] Sfc, iE?L^AffiJM2 4li, S i 02 9 
LL BaO, CaO, S r OfcgmoaAM&fcf* 

to*, iEMA»ote^*m*m^ft£o 

[005 2] 

[0 0 4 2] HI OtC, -0Ji:LTS r O^IEMAW 



(6) 

JO 

#&£**to raHKiS^T. 2 5ti, SrO©JHJ5tf 

o, mjEiims.mmtffc&ztiT^%^m&<om? 

<Dn&-Wm%&V& 0 , 2 6 ti, Sr OOJBfftf 2 0 
[005 3] 

[0 0 4 3] IMfr&fcfrSJSfc, B3*n«Etf6VO 

SftT^fc^l^OJR^OJWfifi* 110c d/m 2 T 
io &S4)fc:#U S rO©jgfftf2 0*vyxhn--A© 
a^OSR^OWfiEtt* l c d/m2 «fcOfctt*JtrtC/K£ 
&M£&0, CuOOt»a5|Sffi3Vh7^b^l 

ooj*i<to«)**ftt>oi:«o"e, 

[005 4] 

[0 0 4 4] JX±fcJ:0, B9Tii, 
tWlSL^*-yT^j««n^?L^JMW2 4 
£\ Slffi QW) 2±fc#J**ftfciE?La>JB2 7 
±(c?6KSUHBritr5Ci:K<J:Dx lEfLSStAOTJM 2 
20 4 ^JBjS«tife1S«fcJ*«?r 1 9 

3c<DfR*fcfi^T % iEJUoaAaWffiTtiCfcfc 
AO, IE?LgfEA«3M2 4^^nTl^ 

[005 5] 

[0 0 4 5] Sfc, IE?U!KA«im2 4», 
A\ XH\ £2«ffi (MM) 2 1 t(S(rjfiitttfeftJB3t 
iRfc^rr*©?, #5BWfcW\ IEfL^OTJ/§2 4tf 
Wf *><*->J#Ktt, m2«s (Mi) 2 l'fcWJtb 

mm mm) 2 nt, w& u m 1 Ms cm) 2, w 
- am 1 9, €^sa^ 2 o*^u 1 ttoMt vxmm 

[00 56] 

[0 0 4 6] B9?W\ IE?L8SA»iaJB2 4^ 
IE7L&AJI 2 7 £ jETLItiSJI 3 b fcOJilBlCfelr^T«J« 

tfctf, enteral mm 3ctmmm mm 

20IBfc:SW*ti*#jBoeS©JBIHfcfev^JfitT 

ws, 58flg 3 c tmrnrnm 3 b ^oais 

40 IE?LaA^t^l«ti OSS 2) tOJBIBKfeV^T 

siaLTfera«fc«6wo, ^e>tct*, u±^fcj^ 

[00 5 7] 
[00 4 7] 
[00 5 8] 

icm-rs/^-yj&w-rswftxi*, ^^^^ 
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a<, s& Bffi, m^^^ot, 

[00 59] 

[0 0 4 8] Sfc, W#*2Ett©RiPifcJ:ftlf, 3rS 

tizct%<, mm, tmimfrttsmm. 

[0060] 

[0 0 4 9] Sfc, M««3E«0»WKJ:nfcr, 
[006 1] 

[0050] jft, «*g4E«©»W£<fcntf, m£ 

mc^xmmBf&ttc(ox\ m^Rxm^ mm 

[BB®fflf4t&lttl&] 

[0 1 ] *aW©SB 1 ©fS»$£*5ttS£$£E LSR^ 
[02] 1 0|ISi©ffilCfc#Sfj«E L#? 

[03] ;^W©B2<Dgtffl^ffifcfctt*ffiEL*? 
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[04] ^WOm20Mi^SB^t«mELX? 
[05] *«Woai©H«fl5IIK*ttWaEL*^ 

[06] *»W©ai2©*«^!IK*tJ'«S«ELJI6 ; f 
®0T*&S„ 

io is 7 ] *nwm 3 o^swbk: aw* § mm Eim? 

[08] *^©S3©^fiW«(i:tett«#«ELS» 

[09] *»W<0*4©*SIJKit*^«#BELj|6? 
OiBKjfift^tBTa&So 

[01 o] ^mm<om^<omimmi^t^mE im 

[01 1] flg*0«lEL3lf?0*jft*3StHT**o 

20 1 

2 SlUCBS) 

3 nmmtmrn 

3 a • • • • IE?Li£A^ 
3b*-— lEJUHHSB 
3c--" »»JB 
3 d • • • • «?fffi£fl 

4 m^axjf 

s m2m®(WM) 

7 B aOtOBJWM S^V^X bn-A©i§ 

8 BaOOJBfftf 5*yyxbn-AS>«£ 

9 3£ 

1 0 • - * -glffi (Btt) 

1 1 a • • - jgfl&XB 

I 1 b - • • JETLMSfl 
40 lie- -fSftJf 

I I d • • • mzmtm 

1 2 * • • - m? mzMrn 

1 3 ■ ■ • -111211® (HM) 

1 4 • ■ • •«^«EX«iiWJBOJS** , 0Oii^©* : F© 

i s • • • 'Wfmxmmzi o*y^xba-A© 

i 02 TJBiaLfc«^O*?O«E-«l0W 

1 6 • • • -m?ffixmm%4o*>7xhU'-i*<D 

£04) B a 0?#tf 
so i 7 • • r • m^ftAJl 
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1 8 • • • - iETLaAl 

1 9 * • * • 

2 0 • • • • ttWJB 

2 1 • • • -m2M (RW) 

22 • • • -ieL&AlO®Stf0C0i§£©l^«E 

23 • • • -iE?LaAJi^5^yyxhD-^O^J|t<D 



J4 

C u 0T**Lfc*^**<«BE-»fi«H4 
2 4**-* IEMAOTJ1 

2 5 * • * -JEftmW$\M<DBt<tfO<Dm£<D%?<D 
26 - • • -IEMA»^^2 0^y^Xhn-^ 
2 7 • * • * JEH&XM 
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[010] [011] 




[¥M*§IE«] 

[ffittB] ¥/£9^4£2 40 
C¥ttMiEl3 

[MiE^^#m«] wmm 

[000 1] 
[0002] 

CWTfi«EL#Fi:l^) *ffl^rm3£0^*-V* 

5&&<0tf&oft o HI lttx ti£*©*f*ELJiS?®* 
3fi*yW 0 o ( a ) M\ E L ft?®mWrffi 
«BfiH*^U (b) tt. MELJR?©ttLfcfc»r£ 
<0^^-yt?JgfiE*nS»ffi (1 TO) O-WS^tfc 

[0 0 0 3] S«EL*m la (a) fc*tf\kdlc, 

ffi(ITO) 10 2^011 (b) fc^*r<fc3*'**- 



Mio4$0^mu Htt(iTo) 102mm 
mm 1 0 3twmt*aiu wmstttma 1 0 3 

<D, Bffi(ITO) 1 02t$m\ 0 4fc±oT«fir« 
nS9S»(C0«f£*ilttt. »tt (I TO) 10 2fc**j£ 

[0004] 

[0 0 0 5] * ft, #BBB1fittM*«^M*fc LTffl 

^*t>«nTL^?o £ft, a^iMfioaffl 
[0 0 0 6] *«wtt±aSoraa«»i:«**«*ifet>© 
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[0007] 

[ooos] n^2E«o^ii, ajiett** 

[0009] sft&@3£tt<o»H& S3ttt*#t*s 
m&xmmK%m*mt t tc * o , mwowmm 

So 

[0 0 10] Sfc, ffiM4Kft0»lK& mmzm 
ffilfflfc:ffi!iE*i«-rcfcKJ:0> ffiSoMbSffaft-rsw 

[00 1 1] 

[0012] sfc, w«S2E«©«WK:j:nfcr, m& 



[0 0 l 3] Sfc, ffi^3IBft®mK*n& #P 

[0014] $fc, n^4E^^t«tnff, m£ 

[00 15] 

tmmtZo m i a, *%ee<d8? i ©isaBMfcfc*** 

T, (a) tt, W«EL*F©«WaBH*^U 
(b) I4 % «EL*?©ffl5mmJi±fcffi5£©>< 

T'&So #«EL*?tt, 01 (a) ^ 

*tt*wfs*7X4ir©aHfii±ii:, mi* iToa: 

JB3W\ SIM CM) 2±fc, IE?L&A^3a, W 
WM^6»iE?lJMa»3b, TPD/Alq3&£ 

[0017] 01 (b) £^f£?fc, mmzn 

0, SrCK CaOftHflMR^yXhn-i^BR-h 
*>^Xhn-A©«W, A 1-L 

±a&Hoiwt», mem. «{t*©##t. 
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coo 1 8] m=?&\m4*$tsGm%mtm 
3±ic(4, m2n® ass) smm&titenzo %z 

[0 0 19} *m\<om i (ommm^mzmm l 
ftu^\> c©&&, w&fmw^3(4, n?&xm 

[0 0 2 0] ^STJf 4(4, # 

t4, 2t2^ts a*&) stttittTMEsn-r, *mr 

±, «m*JM;fe*OTS2Wi 5(4, Sfc 

1, jglW <»«) 2s 3 fcrtU 1 

[0 0 2 1] m2\C -mtVXBaOZUT&ZMK 

"To f^Efc^T, 6(4, BaOOliJWO, W^U? 

T'&'K 7(4, B aO©B)?tf 1 5*>y*hn-i*0 
iS^©«?©«E->«SWttT?*0, 8(4, BaOfOlf 

[0 0-2 2] HH*^6t»**SJ:5fc:, mWBE3b<6VO 
J§£(c, BaO©JH0tf<K BP5W?i£AJi*W«*ft 
T^ftl/^fcOiR^OlWfck 3cd/m 2 ?feS0fc: 
flU BaO©J»#5*y?Xhn-A0*§£<D»ft 
(4, I lOcd/m 2 T$0, BaO£0Wl5^V 
5fXhD-AOig^O»fitis 30cd/m 2 7?fe0, 
B a 0©JW# 4 0 *>^X h n-AOlfi^OWfitt, 
(5ilA,H0 c d/m2fcifi^fc0j;fc£ o 

[0 0 2 3] Lfctf-^T, BaOOJiff*<teJ:*2 0* 
yyxhP-AOT&et£, «?£A^ (BaO) <DW 

H4, (5(3:1 OttlfiLtfcfcS©^ S^t^ftfe© 
[0 0 2 4] *«WOS2O«l0l8fcOV^Ta 
(a) (4, t*SEL^RIS»iE»L, (b) 

(4, ^«se immmmmm±}zmLv>w-y 



*T«EL*m 03 (a) fc3***$fc, Jgft 
SMlll (»S) 1 Ofc. 01* tf, TPD/A 

[0 0 2 5] 06(4, B3fcfet«#tt£3tttt«l 1 

u4, mmm mm) 1 o±ic, iBLayjn 1 a, 

EftS lie, #IHMfr&&*S?tfc3§fl 1 l d«*0 
fl® 1 1 ±(C(4, m^aXJi 1 7 £Bfifct>fcoT«JH 

[0026] sft. 03 (b) Ejjcf mssn 

JB 1 2*<WBJBja*n5o WWWflHMJBl 2fcfflv^6 
n5*f8fcLT(4* S 1 O2fc£0S+*>?*hn- 

[0 0 2 7] Sfc, ft«BW%3 e VUT©J±tt«ffi 

4 0-10 o*v^ 

gO (ft«IBSbm3. 6eV) , Ti02 (ttW 
j^»3. 9eV), SiC (tt*B«fcWISJ4. 5e 
V) , VC (tt*BB»*«W3. 9eV) , NbC (ft* 
S8»**«4. 1 eV) 10-10 

[0 0 2 8] * ft, *?»LA.»SJJi 1 2*%tsm=F&x 
Ml 7±tC(4, ^2M^ (RM) 1 3*««w^«n 
5c ^2^ (RIS) 1 3Kffl^6»ti5tmfctra:, 
Wiltf A 1 — L 1 , B a 0/A 1 ©M^^H, SPftX 

[0 0 2 9] *SaB©S20HSBg«Kl3*t*«lE L 

s) i otm2«@ (^) 1 3®\cmfe<Dm&*wm 

^S^TOiil 1(4, MAWil 2^ 
«JB^*nfcfl»St«t)tiftlf|S»«i:(4, WWSfcA/ 

HiiA^nj&^or*, *©as#©SBifijH 1 1 c(4istA, 
h^lj&^o smTOii 2)!fflWi^/a* 

ii K4, *?8ttxaMWiBi 2<Dmm>w-~yy& 

[0 0 3 0] *?aiX«WRUB 1 2(4, ^UTfcW^ 
K 4fc(4, ^2«S (^) 1 3fcS(rjfflttLfc£H 
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mtmmt, m2nm mm) \ 3tmtbTim 
(.mm 1 3ii, mm, mm® mm) 1 o, 

[0 0 3 1] 04 tc, -mtLXS i 0 2fc<fctfBaO 

I 5M7%AJMffl 2£l 0^-y^XbD-AOm 

se<ds i 0 2^m^Lrcm^<om^<ons.-nm^v 

»K 1 6 (4*?«EXimW)H l2*40r^Xhn- 

0iW&t4, l 00 c d/m 2 T*££fDt;:2tU S i 02 
a O-ea^OXSWW 1 Zfffim&l&.LItX&Xi 

[0 0 3 2] W±<0<fc5^ *«WO±Eft*fitO©ffi 
[0 0 3 3] &*5> *^©£2©&5Wttfc*^T 

a, aim aw) 1 o±m, je?u£ajbi 1 a, m 

ftJB 1 1 c $tttoS*P5&se?ti&li 1 1 dAWfc 
8Wj«nftW«583W»Ji 1 1 ±t«?aXJB 1 7 « 

mxwswi 2£j&S"f5SM&tt, cntcpse>-r, 8 

3KI1 1 c££2ffi (ftffi) 1 3©Kt«W«n5* 

I I c tm^mm 1 1 a t®mm>, n*wm 1 1 

d fcWFiiAJB 1 7 t©SMfc;|3^TJ&8bTfclRl«K 
LT^\> *fe, »l©«Jg|gi:3i20£«JM* 
[0 0 3 4] Sfe, ja±0£fflflKBfcfc^T«4. «3W 

^m^mxmmm^x, mznm (M) ^e»& 
&%#&&5KLtci)\ m7 ^tm3<ommmm. m 



[0 0 3 5] mi (4, *»WO»3<03»^ffilc43^S 

T, (a) 14, fflEL*?0«B»BfiffiH*^U 
(b) 14, «EL#F©£l*tt (AS) ±Jc0r£<O 

fcfcOT^^o w«EL*?t4, rafc^rjj^u:, % 
Aiis^isi cms) 2±tc^u ^ 

^-^ffcSftfclEJLaAJBl 8£«yfBlWI (TO) 

i&§3d, *«*T«J«Sft3*i«W 1 9fc* M^&A 
S2 0. Sg2«® (KM) 2 1 fc*WK£ffiiKt>fcoT 

a ass) 2 1 £M^stis*mt4, fnfntm 
JH4. $211® (ms> 1 3fcra*T*So 

[0 0 3 6] LTztfiT, iEIL&Xm 1 8tf^$£nfe 
VM3W^«n«o ftfe, iE?LaX® 1 8tt. P t, 

[0 0 3 7] 08tc, — 0gfcLTCuO£jE7U£AJBfc 
LTffl^T«JK«nfcME L *?©*ffi-»ftfl*tt* 

«HtT?feO, 2 3fi, CuOOBWW5*>y7.hn- 

[0038] »e^si^:, wwtEtfev© 

TV^V^^O^^Siix 1 3 c d/m 2 T + ^§© 

[0 0 3 9] ftte, lETLaX^ 1 8(4, #S£if^*\ 
X14, m2«@ (1$®) 2 1 fcS«3ffltttte^JR«jR* 
=fff«OT. #58W1CI4. iE?LaA^i 8iW«^ 
*-V«tt«4s $211 CM) 2-li:WJttT«B« 

2 1 (4, s& k m 1 nm mm) 2, 19,* 

?aXB2 0ft^U IfeO^fcLTmE^nSo 
[0 0 4 0] Sft, 09t4, *«W©»4©H«0|gffilC 
W*W«ELSR?©±H«aS*w'rHT?&*o i^st- 
fe^T> (a) (4, «ELSKW*WWiBH*^U 
(b) (4. W«IELII^£0^1«M (A® ±.\mfe<0 
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ftfcOTfcSo *f«EL#Ftt, HHfc*t<fc$IC, ft 

*Mm2 4&s mm® mm) 2±im&£mmm 

B&Zti1tiEM&M2 7±K&l&U 

yitztircjETLmxmm 2 4 1 *s qm) 

&JB 3 d , €«t*T*«*n*«W 1 9 

IB 2 0, 2?2iIfiS (fl*S) 2 1 fctfre^ffifcfefc^T 

co 0 4 1 ] a*, m&xm 2 7 a, aic^fciEfl. 
axfli 8fciwic, pu cuo*oa*y^xhn 

0i^tmjWB^6n*o Sfc* jE*UJfiA««JJB2 4 
tt, S i 02^^>^^D-A-S+^^^Xb 
n-A<Df$$t, Li, BaO, CaO, SrO&iflBL 

[0 0 4 2] mi Ofc, HWfctTS rO£IE7LiJStA$ 

f$1$£*T<> IMfcfe^T, 2 5li, SrO©JB£tf 
0, BP^iE?U«^*W*^^nTV^l^O*? 
O«flE-»eRH4"e*0, 2 6(4, SrOOW2 0 

[0 0 4 3] HH*»&W5*3fc, flttn*E#6V© 
SrOOJifPtfO, W5iE?U«yjPiBIJB*^J« 
£ftT^fc^^©3£F<0»£W\ 110c d/m 2 T 
asSOKWU S r 0OJEWW2 0*>^X b n-A<£> 
^OJK^OlWfiti, 1 c d/m2 J;0t){i5^K:/hS 
CuOO^ft<t*»S3yh7Xhtfl 

oowi *5fc**ftfc0fcft<&«n?* 
[0044] fiLttct*), asm ^a^^-v 
mm m®) 2±Kj&f&zniz.m&AM2 7 

±fcS6fc«JBJ&at«£fcfc«, iHLfltAaifflJB 2 

<fcO, iE7L»,OTJM2 4^m^nr^a 

^swicwis-rs, ^^m 1 9oa3M3 comw* 

[0 0 4 5] *fc, mMxmmziit, mim^ 
i)\ xti, %2m® mm 2 1 fctaaififfiiLfc^H^ 
mmtz<DT\ immkiz, mMxm\m2 4tf 
»2*s (it®) 2 1 tjtJtt 

TSB^nr, nfth, jE?UEX«i»JJB2 4fej:t«S2 

*s a$s) 2 a«i, siwb (ns) 2. w 

SIR 1 9, H^SAJi 2 0*^U 1 fc^&t LTfiB 



[0 0 4 6] B9 jETUftAiMff 2 4*, 
2E7L&A/S2 7 £]E7Lti3gJI 3 b fcOJHflflfcfe^TJBl* 

2Olffl(i:SW«n5ft«offii:<0flnfc»v^iSLT 

bp*, £#jb 3 c tiEfimmm 3 b torn® 
*\ m^kmt^m® 0M2) fcosmicj&^T 

[004 7] 

ft<, £fc M, WFffiA 

[0 0 4 8] ««9l2IE«0«WlcJ:ntf, 

HfcfctvtSSJMtfcOT, *?(0S8JWCtt, BS 
MXWWH 

srwibsw 

Kfevvra, «?§itA«i^^wrs^^-v^B^ 
n*ct:£<, s& ns, rnmmfrbttzf&tm, 
watxawjjBa^^LT; ^SB^-^tc^B^n 

[0049] tit, m$tm$m<D%®K&n&. 

[0 0 5 0] Sfc, »l««4raW)»Wfc:**itf* MS 
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JM2 
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0107] z&m. 
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* _b8E$feffi2 
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